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Abstract 
Environmental arsenic exposure causes health problems to millions of people around the world. However, the exact mechanism of arsenic toxicity is still not well understood. Oxidative stress induction by arsenic is thought to be responsible for at least some aspects of its toxicity. One important arsenic target in the cell is the active cysteine residue of thioredoxin enzymes. It has been shown that arsenic inactivates the mammalian thioredoxin-like protein TXNL1, which was recently found to bind the regulatory subunit of the 26S proteasome. Interestingly, we identified a role of TXL (Drosophila homolog of TXNL1) in regulating the stability of circadian clock proteins, consequently, flies with Txl-RNAi have weakened circadian behavior. Since Drosophila circadian clock is sensitive to oxidative stress, a role of TXL in circadian regulation thus provides an excellent opportunity to study arsenic toxicity in the powerful genetic model system at the molecular and behavioral levels. In this pilot study, I propose to: 1) Determine the effect of arsenic exposure on circadian clock, by measuring circadian clock gene expression and circadian behavior in flies treated with varying concentration of sodium arsenite acutely and chronically; 2) Determine the interactive effect of arsenic and TXL on circadian clock protein expression. The specific functions of TXL in protection against oxidation, and proteasomal degradation of clock proteins will be delineated by measuring circadian clock protein levels in flies with high or low levels of TXL, together with arsenic treatment. Due to the high conservation of the thioredoxin system and the basic framework of the circadian clock between flies and mammals, findings from this study will improve our understanding of the toxicology of arsenic exposure in humans. 

